NEs

MS-117 VOL. 2
SECTIONS VI AND VIi

project
mercury

OPERATION AND MAINTENANCE

ACQUISITION SYSTEM
POINT ARGUELLO

prepared for

National Aeronautics and Space Administration
Contract No. NAS 1-430

May 15, 1961

The Bendix Corporation
Bendix Radio Division

in association with

WESTERN ELECTRIC COMPANY, INC.



A3\

MS - 117

LIST OF EFFECTIVE PAGES

1tem

Title Page
A-Page
Front
Sect. 1
Sect. I
Sect. I
Sect. IV
Sect. V

Title Page
A-Page
Front
Sect, VI
Sect. VII

Page No.

VOLUME I

i thru xvi
1-1 thru 1-52
2-1 thru 2-14
3-1 thru 3-36
4-1 thru 4-68
5-1 thru 5-52

VOLUME II

i thru xiv
6-1 thru 6-20
7-1 thru 7-50

* The asterisk indicates pages revised, added or deleted by the current change.

TOTAL NUMBER OF PAGES IS 310 AS FOLLOWS:

Issue Item

Original
Original
Original
Original
Original
Original
Original
Original

Original
Original
Original
Original
Original

Page No.

Issue

ASE FILE COPY




MS-117

‘ TABLE OF CONTENTS

Paragraph Page
SECTIONI. GENERAL DESCRIPTION

1-1, GeneralInformation. . . . . . . . . . ¢ . . . 004 e . 1-1
A. ScopeofManual. . . . . . . . v v v v v 4 4 e e e e . 171
B. Project MErcury Scope. . . . + + « « s s o o o o e 1-1
C. SiteFunctions . . . . . . . . . . ¢ s v v v v v .. 1-2
D. SystemFunctions . . . . . . ¢« . ¢« . ¢ o ¢ v v v e e . 1-2

1-2. Equipment Supplied . . . . . . . ¢ ¢ ¢ c 0 0 e v e e e s 1-2

1-3. Description of Acquisition System. . . . . . . . . . . . . . . 1-3
A, General . . . . . . . i i it e e e e s e e e e . 18
B. Physical Description. . . « « ¢« ¢« ¢« ¢ v v ¢ ¢« v 4 e ¢ o 1-3

(1). Radar Site Acquisition Data Console . . . . . . . . . 1-3
(a). AcquisitionDataPanel. . . . ., . . . . . . . . 1-9

(). Dual Power Supply . . « ¢ + ¢ ¢ v ¢ ¢« o o o 1-12

(). RelayChassis . . . « v ¢« ¢« ¢ ¢« v o v o v o 1-12
. (2). Receiver Site Acquisition Data Console . . . . . . . 1-12
(@). Acquisition Data Panel . . . . . . . . . . . . 1-12

(), DualPower Supply . . . . . . . . . . . . .. 1-15

(c). Signal Strength Meter Panel . . . . . .. ... 1-15

(d). Audio Amplifier . . . . . . .+ .. . . ... 1-15

). RelayChassis . . . . . . . . . .« ¢ .o .. 1-15

(3). Intercom Cabinet . . . . . . . . . .. ... ... 1-15
(4). Synchro Line Amplifiers . . . . . . . . . . . . .. 1-15
(5). Active Acquisition Aid . . . . . . . . ... 0. .. 1-16
(6). Synchro Remoting Systems . . . . . . . . . . . .. 1-17
(7). Additional Equipment . . . . . . . . . . .. . .. 1-18
(a). Synchro Reference Voltage Transformers . . . . 1-18

(b). Master-SlaveRelay Panel . . . . . . . . . . . 1-21

(c). FPS-16 Radar ControlRelay. . . . . . . . . . 1-21

(d). Antenna Drive Power Cutoff Switch and
Warning Light . . . . . . . « « « « « « « . 1-21

C. Functional Description . . . . ¢ « v ¢ v ¢ ¢ ¢« o o o & & 1-23
(1). General . . L ” * . L2 * - e e & s e . » L] L] L] . . 1—23




MS-117

TABLE OF CONTENTS (Cont. )

Paragraph Page
SECTIONI. GENERAL DESCRIPTION (Cont.)

(2). Radar Site Acquisition Data Console . . . . . . . . . 1-32

(3). Receiver Site Acquisition Data Console. . . . . . . . 1-39
(4). Synchro Line Amplifiers . . . . . . . . . . . ... 1-40
(5). Active Acquisition Aid . . . . .. ... o000 .. 1741
(6). Synchro Remoting Systems . . . . . . . . . . . . . 1-42
(7). Additional Equipment. . . . . . . . . . o e e e e 1-43
(@). Synchro Reference Voltage Transformers . . . . 1-43
(b). Master-Slave Relay Panel . . . . . . . . . . . 1-43
(c). FPS-16 Radar ControlRelay. . . . . . . . . . 1-43

(d). Antenna Drive Power Cutoff Switch and
Warning Light . . . . . . . . . . .« . 1-43
1-4. Site Implementation . . . . . . . . . . 0000, 1744
A, General . . v v v v v e e e e e e e e e e e e e e e e . 1-44
B. Equipment Allocation . . . . « « ¢ ¢« ¢« ¢ 4 0 0 0 e .. 1-44
C. Site Description. . « « o« ¢ o ¢ ¢ ¢« o o« o o o o o 0 oo . 1-44
(1), Site Layout . . « o ¢ v o 4 o v e 000 e e 0. . 1-44
@. RadarSite. . . . « « « ¢ ¢ o v v o v oo .. 1-44
(b). Receiver Site . . . . . « . o o o o . ... . 1-44
(¢). TransmitterSite . . . . . . . . . .« o o .. 1-47
(2). Equipment Location — Radar Site . . . . . . . . . . 1-47
(a). Acquisition Data Console . . . . . . . . . . . 1-47
(b). Active Acquisition Aid . . . . . . . . . .. 1-47
(c). Synchro Remoting System . . . . . . « « . . . 1-48
(d. FPS-16Radar . . . . . « « + « s o o o o o 1-48
(). VerlortRadar . . . . . « « « o « o o o o o 1-49
(f). Synchro Line Amplifiers. . . . . . « . . . . . 1-49

(8). Equipment Location — Receiver Site . . . . . . . . . 1-49

(a). Acquisition Data Console . . . « « « . « . . . 1-49
(b). Receiving Antennas . . . « + « ¢ ¢ ¢ o . . . 1-50
(). Synchro Remoting Systems. . . . . . . . . . . 1-50
(d). Synchro Line Amplifier . . . . . . . . . . . . 1-50

ii




Paragraph
4).
2-1. General
2-2.

3-1.

‘ 3-2.

MS-117

TABLE OF CONTENTS (Cont. )

SECTION I. GENERAL DESCRIPTION (Cont.)

Equipment Location — Transmitter Site .

(a). Transmitting Antenna . . . . . .
(b). Synchro Remoting System . .
(c). Synchro Line Amplifier .

. . .

SECTION II. INSTALLATION

Equipment Installation., . . . . . .

A. Floor Mounted Equipment . . .

).
@).

Consoles and Cabinets . . .

Amplidynes . . . . . . .

B. Equipment on Towers . . . . .

).
@)
@)
(4).
).

@).
(2).
@)-
(4).

Interconnecting Cabling . . . . . . .

Antenna and Pedestal. . .
RF Housing . . . . . . .
Multiplexers

’ . . . . .

Antenna Drive Power Cutoff Switch and Warning Light

Boresight Transmitter and Antenna
C. Small Components. . . . « « « « « « .

Synchro Reference Voltage Transformers

Verlort Radar Control Relay
FPS-16 Radar Control Relay

Synchro Line Amplifiers

A, Electrical Interconnections. . .

B. Cable Installation . . . . . . . .

Pre-operational Checks . . . . . .

A, Component (Unit) Checks. . .
B. System Checks . . .

SECTION OI. SYSTEM OPERATION

. .

. 0 . o o

General ¢ 0 * o o & 2 o+ o . . . e o

Initial Turn-on Procedure . . . . .

1-50
1-50
1-51
1-51

2-11
2-11
2-11

2-11
2-11
2-11
2-13
2-13
2-13

3-1
3-1

iii



MS-117

TABLE OF CONTENTS (Cont. )

Paragraph Page
SECTION II. SYSTEM OPERATION (Cont. )

A. Extemal Power Connections . . . . . . . + + ¢« ¢+ ¢« « o« . 3-1
(1) RadarSite . . . . ¢« . . . ¢ . v v v e e e e 0o . 31
(2). ReceiverSite . . . . . . . . . ... 000 . 3T

B. 28 VDCPower SUpPIY « « o v v v ¢ v ¢ o o o o o o o« o o 37

IndicatoXs . « « ¢« ¢ ¢« ¢« ¢ 4 v v 4 e e e e e e e e e .. 310

Source Switches — Radar Site, . . . . . . . . . . . . . . 3-13

Source Switches — Receiver Site . . . . . . . . . . . . . 3-13

Synchros and Synchro Line Amplifiers. . . . . . . . . . . 3-14

AudioAmplifier. . .« « . ¢« . ¢ . 4« 4 v e 4 s e e e ... 314

. Signal Strength Meters and Pilot Lights . . . . . . . . . . 314

. ImtercomPanel . . . . « ¢ 4 . 4 4 4 e e 4 s e e 0. . . 316

B oA

= oo

-t

3-3. Normal Turn-On Procedul'® . . . v « « + o « o« o« o o« o « « . 3-16

3-4. Normal Operating Procedure . . . . . . « « ¢« « o ¢ o o« « « o 3-17
A. Operating Instructions —RadarSite . . . . . . . . . . . 317
B. Operating Instructions — Receiver Site. . . . . . . . . . . 3-20
C. Operating Criteria —Radar Site . . . . . . . . . . .. . 3-23

(1). Preparationfor Capsule Pass . . . . « « « « « » . . 3-23
(2). Initial Acquisition — Active Acquisition Aid . . . . . 3-23
(3). Initial Acquisition — VerlortRadar . . . . . . . . . 3-26
(4). Initial Acquisition — FPS-16 Radar . . . . . . . . . 3-27
(5). Initial Acquisition — Acquisition Data Console. . . . . 3-27
6). Tracking . . . « . « « v & v 4 v o s o 4 s o . . . 3-28
D. Operating Criteria — Receiver Site . . . . . . . . . . . . 3-28
(1). Preparation for Capsule Pass . . . . . . . . «. . . . 3-29
(2). Initial Acquisition and Tracking . . . . . . « . . . . 3-29

3-5. System Operational Checks. . . « « « ¢« « « « v « ¢« v o « » » 3-29
A. D-cIndications . . . . . « + ¢ v v 4 ¢ ¢ e s 0 o e e .. 3-29

(1) RadarSite . . . . . « + ¢ ¢ v v ¢ v o o o o o .. 3-29

(2. ReceiverSite . . « . « v & « + + v s e s o s 0 o . 3-30

B. Synchros, Synchro Line Amplifiers, and Synchro Remoting
Systems . . . . . . . Y . . . . . . . . . . . . . . . 3—31

iv




MS-117

TABLE OF CONTENTS (Cont. )

Paragraph

4_20

SECTION TL SYSTEM OPERATION (Cont.)

(1). RadarsSite .. . . . ..

(2). ReceiverSite . . . . . . . . . . o ..
C. Signal Strength Meters, . . . « . « « « . . .
D. Audio Amplifier . . . . . . . . .. ..

Emergency Operating Procedure . . . . . . . . .
A. Operation With Data Source Failure . . . . . .
(1). RadarSite . . . . . .. . ¢ ¢ o

(2). Receiver Site . . « . ¢« « ¢ ¢« ¢« ¢« o . .

B. Operation With Component Malfunction .

(1). Acquisition Data Console 28 VDC Power Supply .

(2 Relays . . . . . .. e e v e e e
(3). Synchro Line Amplifiers . . . . . . . .
(4). Synchros . . . . . . ¢« ¢« ¢« ¢« o v v ¢

SECTION IV, THEORY OF OPERATION

General. . . . . . i 0 0 e e e e e e e e e e
A. Function of the System. . . . . . . . . .
B. DataInputs . . . « ¢« ¢« ¢« o ¢« ¢« o ¢ « ¢ v o &
(1)) RadarSite . . . « ¢« o ¢ ¢ o ¢ o« &
(2). ReceiverSite . . . . . ¢« « o ¢ o o .
C. NormalOperation. . . . + « &+ ¢« ¢« « + « & &

Detailed DiscuSSion . « « ¢ ¢« ¢ o o o o & o o o

A. Discussionof Overall System . . . . . . . . .

B. Radar Site Acquisition Data Console. . . . . .
(1) Dual PowerSupply . . . . . « . . . . .

(2). Power Supply Control Circuits . . . . . .

(3). Switches and Indicators. . . . . . . . .

(4). Circuit Description . . . . . . . . . ..

(@). D-c Indications . . . . . . . . .
(). Synchro Circuits . . . . . . . .

(c). Data Switching . . . . . . . ..
(d). Radar ControlRelays . . . . . . .

3-31
3-32
3-33
3-33

3-33
3-33
3-34
3-34
3-35
3-35
3-35
3-35
3-36

4-1
4-1
4-1
4-1
4-2
4-3

4-4
4-4

4-13
4-13
4-14
4-18
4-19
4-20
4-26
4-30
4-36



MS-117

TABLE OF CONTENTS (Cont.)

Paragraph
SECTION IV, THEORY OF OPERATION (Cont.)
C. Receiver Site Acquisition Data Console, . . .« + + « + + &
(1). Dual Power Supply and Control Circuits,
Switches, and Indicators . . . e e e e e e e
(2). Circuit Description . .
(@). D-c Indications . . . . . . . . . . ...
(). Synchro Circuits . . . . . . . . . .« . . ..
(¢). Data Switching . . . . . . . . ... .. ..
(d). Signal Strength and Audio Circuits . . . . . .
D. Active Acquisition Aid . . . . . .
(1) General. . . . . . . . . . .
(2). Block Diagram Description . . . . . . . . ¢« . . .
E. Synchro Line Amplifier . . . . . . . « .« « ¢ o o ¢ o
F. Audio Amplifier. . . « « + ¢« o o ¢ v ¢ ¢ ¢ 4 o« & & o e
G. Synchro Remoting System . . . . . . + . « « ¢ « ¢ o &
H., Synchros . . « « ¢« ¢ o o o 6 o o o o o o s+ o o o o o
(1). Transmitters and Receivers . . . . . . . . . . .
(2). Control Transformers . . . . . . . . « « « .
I. Typical Servo Systems Utilizing Synchros
SECTION V. SYSTEM MAINTENANCE
5-1, General . .. . .. . ...
5-2. Preventive Maintenance . . . . .

vi

5-3.

A.
B.

Preventive Maintenance Schedule . . . . . . . . . . . .
Preventive Maintenance Procedures . ..

(1). DPainted Surfaces. . . . . . . . . . . . . e e
(2). Plated Surfaces . . . . . . . . o 000000 e

Trouble Shooting

A.
B.

D-c¢ Indications . . . . . . . .
Synchros. . . . . . . .

(). Criteria for Distinguishing Trouble and Misadjustment.

(2). System Trouble Analysis . . . . « ¢« ¢« « « « + o &

4-38

4-38
4-38
4-38
4-41
4-43
4-46
4-47
4-47
4-49
4-51
4-52
4-53
4-55
4-55
4-62
4-65

5-5
5-5
5-5
5-6
5-6



MS-117

TABLE OF CONTENTS (Cont. )

Paragraph
SECTIONV, SYSTEM MAINTENANCE (Cont.)
(3). Circuit Trouble Analysis . . . . . . . . . « .
5-4, AdjustmentsandRepair . . « . . « + ¢ ¢ 0 0 0 ... . .
A.'General
B. Synchro Alignment . . . . . . . « ¢« ¢ ¢ ¢« ¢« ¢« 4 o o o
(1) General . . . . ¢ ¢ s 4 o b 0 4 e e w0
(2). Synchro Transmitters . . .« . + « « ¢« ¢ ¢ o o o o &
(@). Transmitter Zeroing Procedure — Complete .
(o). Transmitter Zeroing Procedure — Simplified .
(3)- SynchroReceivers . . . . . « v ¢« ¢ « o o &+ & . .
(a). Receiver Zeroing Procedure . . .
(b). Receiver Reversing Procedures . . . . .
1. Rl1-R2Interchange . . . . . . . . . .
2, "Zeroing' at 180 Degrees . . . . . .
(4). Control Transformers . . . . . . . . ¢ « « « «
(a). Control Transformer Zeroing Procedure —
Complete . . . . ¢« ¢ v ¢« o v ¢« s « o o o
(b). Control Transformer Zeroing Procedure —
Simplified . . . . . . + +« + o v o o o .
(5). System Alignment . . . ., . . . . . .« . . . .
C. SynchroRepair . . . « « . « + v v ¢« ¢ ¢ 0 o o » &
(1). Repair Procedures . . . . . « « . « « + & . .
(2). Disassembly. . . . . ¢« ¢ « ¢ ¢« 0 o e e 0.
B). Assembly . . « « ¢« ¢« « ¢ ¢ v v v a e e .
D. 28VDCPower SUpPLY « v v v & v ¢ v v v « o o & o o« »
(1) ControlCircuits. . . . . . . . . . .« o o
(2. DualPower Supply . . « « ¢« + « ¢« & & o o . . .
(@). Adjustment . . . . . . .. .. ..
(). Repair . . ¢« « ¢ ¢ ¢ ¢ ¢« ¢ ¢ o o & &
E. Relays . . . v v ¢ ¢ o ¢« o o o o « o o o o o o o o o
F. Switch and Indicator Assemblies . . . . . . . . . . .

(1). Indicators and Operator-Indicator Units . . . .
(2). Coils . L] . L] L] L] L L] . . . . . . L . . . . .

5-8
5-8
5-8
5-8
5-12
5-13
5-14
5-15
5-16
5-17
o-17
5-18
5-19

5-19

5-20
5-22
5-26
5-26
5-26
5-28
5-28
5-29
5-30
5-30
5-34
5-36
5-37
5-37
5-37

vii



MS-117

TABLE OF CONTENTS (Cont. )

Paragraph

6-1.

6-2.

7-1.

viii

SECTION V. SYSTEM MAINTENANCE (Cont.

(3). Switches . . . . « ¢« ¢ ¢ v ¢ v o o 0 e ..
G. Synchro Line Amplifier . . . . . . . . . . « .« .

(1) Bench Adjustment . . . . . . . . . .. . ..
(2). In-System Adjustment . . . . . . . . . . ..

H. Audio Amplifier. . . « + + « + ¢« + + « v« o
(1) Adjustment . . . . ¢ ¢ ¢ o o 0 e 0. e e
(2). Repair . . ¢« ¢« ¢ ¢ ¢« o v v o o 0 0 e e e

I. Signal Strength Meter Calibration . . . . . . . . .

Lubrication . . . + ¢« ¢ ¢ ¢ ¢« ¢ ¢ s o 4 e e 4 e s s

Special TOOLS + v v v v 4 o o o o o o o o o o s s o o s

Test Equipment . . . « ¢ « ¢ ¢ ¢ ¢ o o s o o o s o &

SECTION VI, PARTS LIST

General . . . . h v e e e e e e e e e e e e e e e e

Other Equipment . . . . . . . . . . . . .

SECTION VII. MAINTENANCE DRAWINGS

General . . . . . . e 4 e v e e e

5-37
5-37
5-38
5-39
5-40
5-40
5-41
5-41

5-47
5-47

5-47

6-1

7-1




MS-117

LIST OF ILLUSTRATIONS

Figure Title Page
Section I

1-1 Locations of Project Mercury Sites . . . . . + ¢ ¢ ¢ ¢« ¢« o « . xvi

1-2 Acquisition Data Console and Active Acquisition Aid
Control Console, RadarSite . « « « ¢« ¢« v ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o & 1-10

1-3 Acquisition Data Console and Intercom Cabinet, Receiver Site. . . 1-13
1-4 Active Acquisition Aid Receiver Cabinet and Servo Cabinet . . . . 1-17
1-5 Active Acquisition Aid Antenna and Pedestal. . . . . . . . . . . 1-18
1-6 Active Acquisition Aid Amplidyne. . . . . « . ¢ ¢« o ¢ ¢ o . . . 1-19
1-7 Active Acquisition Aid Diplexer (Multiplexer) . . . « .« « + « . . 1-19
1-8 Active Acquisition Aid Triplexer (Multiplexer) . . . . . . . . . 1-20
1-9 Active Acquisition AidRF Housing . . . . . . . . . . . . . .. 1-20
1-10 Active Acquisition Aid Boresight Antenna and Transmitter . . . . 1-21
1-11 Synchro Remoting System Transmitter-Receiver. . . . . . . . . 1-22
1-12 Synchro Reference Voltage Step-up and Step-down Transformers. . 1-23
1-13 Master-Slave Relay Panel . . . . . « . ¢« 4 ¢« ¢ + o o o o o s 1-24
1-14 Antenna Drive Power Cutoff Switch and Warning Light . . . . . . 1-25
1-15 Basic Functions of the Acquisition System . . . . . . « . « « . 1-27
1-16 Acquisition System, Simplified Block Diagram. . . . . . +. . . . 1-29
1-17 Radar Site Acquisition Data Console, Simplified Schematic Diagram 1-35

1-18 Receiver Site Acquisition Data Console, Slmphﬂed
SChen]ath Dlagram e o e & e e ¢ » o ® o6 ¢ @ & & 5 o e o 1_37

1-19 Synchro Remoting System No. 1, Simplified Block Diagram . . . . 1-42
1-20 Site Layout, Point Arguello . . . . . « ¢ ¢« ¢ ¢ ¢ ¢ ¢« « s o s » 1-45
1-21 Acquisition System Equipment Layout, Radar Site LA-24 Building . 1-47
1-22 Acquisition System Equipment Layout, FPS-16 Building . . . . . 1-48
1-23 Acquisition System Equipment Layout, Verlort Radar Van . . . . 1-49

1-24 Acquisition System Equipment Layout, Receiver Site
Telemetry Building . . . . « . . « « ¢« « v ¢ v ¢ s v o o« 1-50

1-25 Acquisition System Equipment Layout, Transmitter Building . . . 1-51

Section II

2-1 Radar Site Acquisition Data Console and Active Acquisition Aid
Equipment Outline Dimensions . . . . . + + ¢« « ¢« « ¢ « o o & 2~-2

2-2 Synchro Remoting System Cabinet, Receiver Site Acquisition Data
Console, and Intercom Cabinet Outline Dimensions. . . . . . 2-3




MS-117

LIST OF ILLUSTRATIONS (Cont.)

Figure Title
Section II (Cont. )
2-3 Floor and Pad Mounting Hole Locations . . . . . . . . . . .
2-4 Amplidyne Installation . . . . . . . . . . . ... 0
2-5  Active Acquisition Aid RF Equipment Installation . . .
2-6 Active Acquisition Aid Boresight Transmitter and Antenna
Installation . . . ¢« ¢ o ¢ v ¢« v ¢ 0 i d e h e e e e e e
2-7 Synchro Line Amplifier in Transmitting Antenna Servo Rack . . .
Section III
3-1 Radar Site Acquisition Data Panel . . . . . . . . . . . . . .
3-2 Receiver Site Acquisition Data Panel . . . . . . . . . . . « . .
3-3 Dual Power Supply . . . « ¢« & v v v ¢ v i e e e e e e e e
3-4 Synchro Line Amplifier . . . . . . . ¢ ¢ ¢ ¢ . v v v v e v 0
3-5 Intercom Panel . . . . . . . . ... . .
3-6 Signal Strength Meter Panel . . . . . . . . ¢« ¢« v « ¢« v o « &
3-7 Audio Amplifier . . . . . . . . 0 e . . . .
Section IV
4-1 Acquisition System, Block Diagram. . . . + « ¢« ¢« « &+ o« « « &
4-2 Acquisition System D-c Indications, Block Diagram . ', . o e s
4-3 Synchro Reference Voltage Transformation and Distribuﬁon,
Radar Site . . . . ¢ & ¢ v ¢ v ¢ 0 0 4 b et e e e e e e e
4-4 Power Supply Control Circuits, Simplified Schematic Diagram .
4-5 Switch Assembly, Exploded View. . « « + v ¢« ¢ ¢« ¢ o « o
4-6 Diagram of Antenna Cable Wrap- Limits . . . . . . . . . . . . .
4-7 Synchro and Lamp Indications of Antenna Bearing Relative to
Cable Wrap Limits . . . +« ¢ ¢ ¢« ¢ v ¢ ¢ v v v v ¢« v o o«
4-8 Verlort Radar Control Relay Circuit, Simplified Schematic Diagram .
4-9 FPS-16 Radar Control Relay Circuit, Simplified Schematic Diagram
4-10 Transmitting and Receiving Antenna Mode Indication Circuit,
Simplified Schematic Diagram . . . . . . . . . . . « . .
4-11 Relative Coverage by Active Acquisition Aid and Radar . . . . .
4-12  Active Acquisition Aid, Simplified Block Diagram . . . . . .
4-13 Synchro Line Amplifier, Block Diagram . . .
4-14 Synchro Remoting System, Block Diagram . . . . . . . . . . .
4-15 Synchro Transmitter or Receiver, Schematic Diagram . . . . .

2-10
2-12

3-8

3-10
3-15
3-15
3-16

3-21

4-11

4-13
4-15
4-19
4-21

4-22
4-36
4-37

4-40-
4-48
4-49
4-52
4-54
4-55




Figure

MS-117

LIST OF ILLUSTRATIONS (Cont.)
Title

Section IV (Cont.)

4-16 Voltages in Synchro Stator Windings . . . . . . . . . . . . .
4-17 Voltages Between Synchro Stator Windings . . . . . . . . . .
4-18 Simple Synchro System with Transmitter and Receiver Rotors

at the Same Position, Schematic Diagram . . . . . . . + . .
4-19 Simple Synchro System with Transmitter and Receiver Rotors

at Different Positions, Schematic Diagram . . . . . . . . . .
4-20 Control Transformer, Schematic Diagram . . . . . . . . . .
4-21 Control Transformer and Synchro Transmitter Connections,

SchematicDiagram . . . « « ¢ « « + ¢ o = o o o o .
4-22 Voltage in Rotor Winding of Control Transformer . . . . . . .
4-23 Typical Servo System Utilizing Synchros, Simplified

Schematic Diagram . . + o « ¢ ¢ o o o o o = o o « & o o o &
Section V
5-1 Synchro Troubles and Symptoms . . « « + + ¢« ¢ v o o o o o o &
5-2 Conditions at Electrical Zero of a Synchro . . . . . . . . .
5-3 Method of Locating Approximate Position of Synchro Transmitter

Electrical Zero . . + ¢« v o+ o o o « o o o « o o o
5-4 Method of Zeroing Synchro Transmitter. . . . . . «. . . « . .
5-5 Method of Zeroing or Reversing Synchro Receiver . . . . . .
5-6 Method of Locating Approximate Position of Control Transformer

Electrical Zero . « « + v ¢« v v v e 4 4 e e e e e e e e e
5-7 Method of Zeroing Control Transformer . . . . . . . . . .
5-8 Azimuth and Elevation Synchro System, Schematic Diagram. . . .
5-9 Acquisition Data Console Synchro Receiver, Exploded View . . .
5-10 . Power Supply and Control Circuit Output Voltage versus Load

Current Characteristics . . « + « « + &+ + ¢ ¢ ¢ ¢ o &+ o &
5-11 Power Supply Output Voltage versus Load Current Characteristics

With Control Circuit Disconnected . . . . . . . . . . . . ..
5-12 Power Supply Unit Terminal Board . . . . . . . . « . . . . . .
5-13 Power Supply Unit and Filter Unit, Parts Location . . . . .
5-14 Synchro Line Amplifier, Bench Adjustment Setup. . . . .
5-15 Audio Amplifier, TestSetup. . . . . . . . « ¢« ¢ ¢« « « « . .
5-16 Audio Amplifier, Terminal Voltage Diagram. . . . . . .

Page

4-57
4-58

4-59

4-60
4-63

4-64
4-65

4-66

5-9
5-11

5-13
5-15
5-16

5-20
5-21
5-23
5-27

5-31

5-32
5-34
5-35
5-38
5-42
5-43

xi



Figure

MS-117

LIST OF ILLUSTRATIONS (Cont. )

Title

Section V (Cont.)

5-17 Audio Amplifier, Terminal Resistance Diagram . . .

5-18 Audio Amplifier, Parts Location. . . . . . . . . . . .

5-19 ILamp-Filter Tool . . + « ¢ ¢ v ¢ ¢ o ¢ 0 s o o o s s

Section VII

7-1 Radar Site Acquisition Data Console, Schematic Diagram . . .

7-2 Radar Site Acquisition Data Console, Physical Wiring Diagram . .

7-3 Receiver Site Acquisition Data Console, Schematic Diagram . . .

7-4 Receiver Site Acquisition Data Console, Physical Wiring Diagram .

7-5 Dual Power Supply, Schematic Diagram. . . . . . . . . .

7-6 Dual Power Supply, Physical Wiring Diagram . . . . . . . . . .

7-1 Audio Amplifier, Schematic Diagram . . . . . . . . . . .

7-8 Synchro Stator Circuit Connections Between Active Acquisition
Aid and Radar Site Acquisition Data Console, Schematic Diagram

7-9 Synchro Reference Circuit Connections Between Active Acquis ition
Aid and Radar Site Acquisition Data Console, Schematic Diagram

7-10 Synchro Circuit Connections Between Verlort Radar and Radar Site
Acquisition Data Console, Schematic Diagram . . . . . . . . .

7-11 Synchro Circuit Connections Between FPS~16 Radar and Radar Site
Acquisition Data Console, Schematic Diagram . . . . . . . .

7-12  Synchro Circuit Connections Between Radar Site and
Receiver Site, Schematic Diagram. . . . . . . . . « . .

7-13 Synchro Circuit Connections Between Receiver Site and
Transmitting Antenna, Schematic Diagram . . . . . . . . . .

7-14 Synchro Reference Circuit Connections Between Transmitting
Antenna and Site Power Panel, Schematic Diagram. . . . . .

7-15 Synchro Stator Circuit Connections Between Receiving Antennas
Nos. 1 and 2 and Receiver Site Acquisition Data Console,
Schematic Diagram . . + o« « o ¢ « + « ¢ o s o + o o o »

7-16 Synchro Reference Circuit Connections Between Receiving Antennas
Nos. 1 and 2 and Receiver Site Acquisition Data Console,
Schematic Diagram . . . . « « « ¢« + ¢ ¢« o 04 0. s

7-17 D-c Indication Circuits from External Equipment (except AAA) to

xit

Radar Site Acquisition Data Console, Schematic Diagram .. . .

5-45
5-47
5-48

7-3
7-5
7-1
7-9
7-11
7-13
7-15

7-17

7-19

7-21

7-23

7-25

7-27

7-29

7-31

7-33

7-35




Figure

MS-117

LIST OF ILLUSTRATIONS (Cont. )

Title

Section VI (Cont. )

7-18

7-19

7-20
7-21
7-22

7-23

7-24

D-c Indication Circuits from Radar Site Acquisition Data Console
to External Equipment, Schematic Diagram . . . . . . . . . .

Circuits of Active Acquisition Aid Interlocks and D-c Indications
to Radar Site Acquisition Data Console, Schematic Diagram. .

Active Acquisition Aid Antenna Safety Circuit, Schematic Diagram .
FPS-16 Slaving Interlock Circuit, Schematic Diagram . . . . .

D-c Indication Circuits from External Equipment to Receiver Site
Acquisition Data Console, Schematic Diagram . . . . . . . . .

Signal Strength Indication and Audio Monitor Circuits,
SchematicDiagram . . « . « « ¢ ¢« + ¢« v ¢« 4 o o o o o o

Acquisition System Interconnecting Cabling Diagram . . . . . . .

Page

7-37

7-39
7-41
7-43

7-45

7-47
7-49

xiii



Table Title

Section I

1-1 Functions of Each Site . . . . . . « ¢ « . ¢ « ¢ o ¢ « v+

1-11 Equipment Supplied . . . . . . . . .« « . .+ o o . .

Section II

2-1 Equipment Mounting Hardware . . . « « v ¢ ¢ « o s ¢ o « &

Section III

3-1 Operating Controls, Indicators, and Displays . . . . . . . .

3-11I Indicator Checkout Procedure, Radar Site. . . . . « .« + « + &

3-III Indicator Checkout Procedure, Receiver Site . . . . . . . . .

3-IV  Mode Indicating Controls . . « « . « « « « « o & &

Section V

5-1 Preventive Maintenance Schedule . . . . . . . . . + « « . .

5-I Normal Power Transformer Voltages (T6201, T6202) . . . . .

5-II Acquisition Data Console Relay Coil Resistances., . . . . . . .

5-IV  Lubrication Schedule . . . . . . . « . . « ¢ ¢ v o o o .

5-V Test Equipment Applications . . . . . . . . . ¢« ¢« . « ¢« . &

Section VI

6-I List of Replaceable Electrical Parts for Acquisition Data Console,
P/NR651499-1 (Radar Sit€) « « « « « « v « o« o o o ¢ « o &

6-1I1 List of Replaceable Electrical Parts for Acquisition Data Console,
P/N R651498-7 (Receiver Site) . e e e e e e e e e

6-II List of Replaceable Electrical Parts for Dual Power Supply,
P/NRB5L4T0O-2 . & v v v v v e v v o v v a v o o

6-IV  List of Replaceable Electrical Parts for Intercom Panel, P/N
N654990-6 (Radar Site) and Intercom Panel, P/N N651474-2
(Receiver Site) . . . « ¢ ¢« 4 v v 0 e v 4 e e e e s

6-V List of Replaceable Electrical Parts for Audio Amplifier,
P/NG653T16-1. . & v + 4o o o o o o o o o o o o o o o o o

6-VI  List of Replaceable Electrical Parts for Miscellaneous Items . .

xiv

MS-117

LIST OF TABLES

32

3-11
3-12
3-24

5-35
5-36
5-48
5-49

6-9

6-14

6-16

6-17
6-19




MS-117

SECTION VI
PARTS LIST

6-1. GENERAL

This section comprises lists of the parts which make up the acquisition data
consoles. The lists are as follows:

. Parts List Parts Location
Equipment Table Tilustration
Acquisition Data Console,

P/N R651499-1 (Radar Site) 6-1 Figure 7-2
Acquisition Data Console,

P/N R651498-7 (Receiver Site) 6-1I Figure 7-4
Dual Power Supply, P/N R651470-2 6-1I1 Figure 7-6
Intercom Panel, P/N N654990-6 6-1IV —

(Radar Site)

Intercom Cabinet Assembly,

P/N N651474-2 (Receiver Site) 6-IV -
Audio Amplifier, P/N 653716-1 6-V Figure 5-18
Miscellaneous Items 6-VI -

6-2, OTHER EQUIPMENT

For information on other equipment in the acquisition system, refer to the
applicable equipment manuals, listed in table 1-II.

6-1
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MS-117

SECTION Vi
MAINTENANCE DRAWINGS

7-1. GENERAL

The drawings included in this section are listed below. It should be noted that
those schematics which show connections or circuits involving two or more separate
pieces of equipment are not in all cases complete in regard to the internal circuits of
the equipment. For complete internal circuits, see the schematics of the individual
pieces of equipment. The schematics of individual pieces of equipment are included
in this section or in the individual equipment manuals, listed in table 1-II.

Figure s
Number Title Page
7-1 Radar Site Acquisition Data Console, Schematic Diagram 7-3
7-2 Radar Site Acquisition Data Console, Physical Wiring Diagram 7-5
7-3 Receiver Site Acquisition Data Console, Schematic Diagram 7-7
7-4 Receiver Site Acquisition Data Console, Physical Wiring Diagram 7-9
7-5 Dual Power Supply, Schematic Diagram 7-11
7-6 Dual Power Supply, Physical Wiring Diagram 7-13
7-7 Audio Amplifier, Schematic Diagram 7-15
7-8 Synchro Stator Circuit Connections between Active Acquisition Aid
and Radar Site Acquisition Data Console, Schematic Diagram 7-17
7-9 Synchro Reference Circuit Connections between Active Acquisition
AidandRadar Site Acquisition Data Console, Schematic Diagram 7-19
7-10 Synchro Circuit Connections between Verlort Radar and Radar Site
Acquisition Data Console, Schematic Diagram 7-21
7-11 Synchro Circuit Connections between FPS-16 Radar and Radar Site
Acquigition Data Console, Schematic Diagram 7-23
7-12 Synchro Circuit Connections between Radar Site and
Receiver Site, Sehematic Diagram 7-25
7-13 Synchro Circuit Conunections between Receiver Site and
Transmitting Antenna, Schematic Diagram 7-27
7-14 Synchro Reference Circuit Connections between Transmitting
Antenna and Site Power Panel, Schematic Diagram 7-29
7-15 Synchro Stator Circuit Connections between Receiving Antennas
Nos. 1 and 2 and Receiver Site Acquisition Data Console,
Schematic Diagram 7-31

7-1




7-1. MS-117 Section VII

Figure .
Number Title Page
7-16 Synchro Reference Circuit Connections between Receiving Antennas
Nos. 1 and 2 and Receiver Site Acquisition Data Console,
Schematic Diagram 7-33
7-17 D-c Indication Circuits from External Equipment (except AAA)
to Radar Site Acquisition Data Console, Schematic Diagram 7-35
7-18 D-c Indication Circuits from Radar Site Acquisition Data
Console to External Equipment, Schematic Diagram 7-37
7-19 Circuits of Active Acquisition Aid Interlocks and D-c Indications
to Radar Site Acquisition Data Console, Schematic Diagram 7-39
7-20 Active Acquisition Aid Antenna Safety Circuit, Schematic Diagram | 7-41
7-21 FPS-16 Slaving Interlock Circuit, Schematic Diagram 7-43
7-22 D-c Indication Circuits from External Equipment to Receiver
Site Acquisition Data Console, Schematic Diagram 7-45
7-23 Signal Strength Indication and Audio Monitor Circuits,
Schematic Diagram 7-47
7-24 Acquisition System Interconnecting Cabling Diagram 7-49

l WARNING I

The equipment described in this manual employs
voltages which are dangerous, Use appropriate

caution when working on this equipment.
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